###### Strengths and limitations of this study

-   The findings of this study added evidence into the limited literature on health-related knowledge among vocational college students.

-   The sample size of this study ensures the statistical power to draw the conclusion.

-   The cross-sectional design limits the ability to conclude casual inference.

-   Our results are not representative to all vocational college students in China.

-   The survey is based on self-reported data.

Introduction {#s1}
============

Health literacy is defined as 'the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate decisions'.[@R1] The prevalence of limited health literacy is high among almost all populations including adolescents and young adults,[@R2] middle-aged adults,[@R3] [@R4] older adults[@R3] and patients.[@R5] Limited health literacy has been associated with adverse health outcomes[@R6] and huge financial burden.[@R7] Health literacy has been shown as a stronger predictor of health status than any other socioeconomic status factors.[@R8] [@R9] Therefore, improving the level of health literacy has been put forward as an important action to promoting health.[@R10] [@R11]

To date, most evidence on the prevalence and consequences of health literacy is based on studies from developed countries. A previous investigation showed that a low-income population had a lower average level of health literacy than a high-income population.[@R2] Thus, the prevalence of limited health literacy would be lower and the research is urgently warranted among developing countries. In China, though the government has published policies to improve the health literacy of citizens,[@R12] the prevalence of adequate health literacy is still at a low level. In addition, the research on health literacy and its predictors is extremely limited so far.[@R13] [@R14]

Adolescence is the stage with the greatest learning potential and influence from the family, school and society, and the stage is critical for forming the framework of health literacy. According to limited evidence, children and adolescents experienced a low level of health literacy which affected their behaviours and health.[@R15]

On the basis of a school-based survey among vocational colleges in China, this study sought to investigate the level of health-related knowledge (one aspect of health literacy) among vocational college students, and to examine the potential predictors of health-related knowledge levels in this college population. Our findings are significant as they provide a direction for future efforts of health education and promotion for the Chinese government and agencies.

Methods {#s2}
=======

Subjects and setting {#s2a}
--------------------

A multistage stratified cluster random sampling method was utilised to sample the subjects. At the first stage, four higher vocational colleges were randomly sampled from all vocational colleges in Nanyang City, Henan Province, China. This study area is a relatively middle-to-high income area in China. In 2013, Henan Province ranked its gross domestic product (GDP) in the fifth place among all 31 provinces in China. Nanyang City ranked its GDP in the third place among 18 main cities in Henan Province. At the second stage, 3 years of class (1st, 2nd and 3rd year) in all majors (Medicine, Agriculture, Art, Science) were randomly sampled in all four colleges; thus, 3×4×4=48 classes were selected. Then all the students in these classes (N=720) were surveyed. Finally, 708 students completed the survey yielding a response rate of 98.3%. This study was approved by the Ethical Committee at Nanyang Medical College. The informed consent forms with the statement of the study objective and confidentiality agreement were completed by the students before the survey.

Measures {#s2b}
--------

The 2008 Chinese Citizens Health Literacy Questionnaire was used to collect the data on health-related knowledge.[@R16] This questionnaire was evaluated as being valid and reliable that the correlation coefficient was 0.948 and no collinearity was existed among different dimensions. [@R17] The selection options for multiple choice questions in the questionnaire were restructured to allow it to be used for higher vocational college students. However, the contents of the questionnaire were identical to those in the standard version. The questionnaire includes 40 questions covering three sections of health-related knowledge, including basic knowledge (20 questions), healthy lifestyle and behaviour (15 questions), and basic medical skills (5 questions), and several questions about the approaches with which respondents access information on health-related knowledge. The Health Literacy for All Chinese Citizens---the Basic Knowledge and Skills (Trial Version) issued by the National Ministry of Health was used as the standard to judge the answers from the students on the health-related knowledge questions.[@R18] Each correct answer was assigned a point of 1, otherwise 0. Thus, the full score of all health-related knowledge questions for each student was 40. According to the scoring system, a score of 32 (80%) or above was defined as adequate health-related knowledge.[@R16]

The potential predictors of health-related knowledge were collected by using a self-administrated questionnaire, including demographic factors (age and gender), place of origin (urban or rural), major (Medicine, Agriculture, Art, Science), year of class (1st, 2nd, 3rd) and parental education (middle school or below, high school, college or above). The whole survey was conducted by eight trained interviewers. The interviewers reviewed the completed questionnaires immediately after the survey to ensure the quality of data collection. The data were entered separately by two persons to ensure the accuracy of the data entry.

Statistical analysis {#s2c}
--------------------

The health-related knowledge scores were compared with potential risk factors using the t test for two-group comparison and analysis of variance for multiple comparisons. Linear regression models were used to examine the association between risk factors and health-related knowledge scores. The binary models were first built for each risk factor with health-related knowledge scores, and risk factors with a p value less than 0.20 were entered in the final multivariate linear models. All analyses were performed using SPSS V.18.0, and p\<0.05 was set as the significance level.

Results {#s3}
=======

Characteristics of the study sample are described in [table 1](#BMJOPEN2014005182TB1){ref-type="table"}. The average age is 21 years (range 17--25 years). The majority of the students are female and from rural areas. Both the mother\'s and father\'s education is primarily in middle school or below level. Since the clustering sampling is stratified by major and year of class, the students are equally distributed among the subgroups of these two variables.

###### 

Characteristics of study population

  Variables                   N (%) or mean (SD)
  --------------------------- --------------------
  Age                         20.6±1.3
  Gender                      
   Male                       244 (34.5)
   Female                     464 (65.5)
  Place of origin             
   Urban                      338 (47.7)
   Rural                      370 (52.3)
  Major                       
   Medical science            181 (25.6)
   Agriculture                179 (25.3)
   Human science              183 (25.8)
   Science                    165 (23.3)
  Mother\'s education level   
   Middle school or below     437 (61.7)
   High school                161 (22.8)
   College or above           102 (14.5)
  Father\'s education level   
   Middle school or below     323 (45.6)
   High school                237 (33.5)
   College or above           148 (20.9)
  Year of class               
   1st year                   232 (32.8)
   2nd year                   240 (33.9)
   3rd year                   236 (33.3)
  Total                       708 (100.0)

N, number.

Among 708 college students in this study, only 10 (1.4%) students correctly answered 80% or more of all questions in the questionnaire. The proportion of students answering correctly more than 80% of the questions were 3.7%, 13% and 35%, respectively, for basic knowledge and concept, healthy lifestyle and behaviour, and basic medical skills sections. The summary, distribution and correct rates of overall and subsection health-related knowledge scores are shown in [table 2](#BMJOPEN2014005182TB2){ref-type="table"}. The overall score of health-related knowledge in this sample is 24.4 out of 40.0. Among 40 questions, 14 (35%) questions were answered with a correct rate from 30% to 60%, and 13 (32.5%) questions are with a correct rate from 60% to 90%. Only 7 (17.5%) questions have correct rates exceeding 90%. The overall correct rate is approximately 61% for health-related knowledge scores.

###### 

Statistics and distribution of health-related knowledge score

  Health-related knowledge           Number of items   Mean number of items answered correctly (SD)   Number of items by correct rate, N (%)   Correct rate, %                          
  ---------------------------------- ----------------- ---------------------------------------------- ---------------------------------------- ----------------- ----------- ---------- ------
  Basic knowledge and concept        20                12.25 (2.37)                                   4 (20.0)                                 5 (25.0)          8 (40.0)    3 (15.0)   61.2
  Healthy lifestyle and behaviour    15                9.12 (2.19)                                    1 (6.7)                                  7 (46.7)          5 (33.3)    2 (13.3)   60.8
  Basic medical skills               5                 3.05 (1.00)                                    1 (20.0)                                 2 (40.0)          0 (0.0)     2 (40.0)   61.1
  Overall health-related knowledge   40                24.43 (4.20)                                   6 (15.0)                                 14 (35.0)         13 (32.5)   7 (17.5)   61.1

N, number.

The overall and subsections' (basic knowledge and concept, health lifestyle and behaviour, and basic medical skills) health-related knowledge scores are compared by characteristics ([table 3](#BMJOPEN2014005182TB3){ref-type="table"}). For overall health-related knowledge scores, the highest scores (higher level of health-related knowledge) were found among students who were female and from urban areas, in the last year of class, with Medicine major and a college or above level of parental education. Three subsection scores showed similar differences across the characteristics factors except for basic medical skills by year of class (the students from the first year of class reported the highest score on the basic medical skills section).

###### 

Health-related knowledge score by characteristics

  Characteristics             Number of items answered correctly, mean±SD                                  
  --------------------------- --------------------------------------------- --------------- -------------- --------------
  Gender                                                                                                   
   Male                       23.42±4.743\*                                 11.92±2.711     8.54±2.250\*   2.96±0.922
   Female                     24.94±3.792                                   12.43±2.147     9.42±2.098     3.10±1.043
  Place of origin                                                                                          
   Urban                      25.61±4.926\*                                 13.08±1.973\*   9.52±2.011\*   3.24±0.914
   Rural                      22.98±6.253                                   10.93±2.042     8.41±1.153     2.77±0.732
  Year of class                                                                                            
   1st year                   22.98±6.251\*                                 10.42±1.913\*   8.34±1.924\*   3.36±0.974\*
   2nd year                   23.07±5.997                                   11.83±2.147     8.72±2.098     2.83±1.003
   3rd year                   25.31±4.924                                   12.52±2.124     9.53±2.233     2.61±0.925
  Major                                                                                                    
   Medicine                   26.17±5.824\*                                 13.73±2.217\*   9.87±2.193\*   3.70±1.134\*
   Agriculture                24.83±4.718                                   12.59±2.147     9.25±2.132     3.10±1.147
   Art                        22.01±4.148                                   11.02±2.031     8.52±2.050     2.66±0.922
   Science                    21.91±3.941                                   10.97±1.948     8.48±2.054     2.63±0.973
  Mother\'s education level                                                                                
   Middle school or below     23.04±5.642\*                                 11.71±2.214\*   8.84±1.987\*   2.92±1.124\*
   High School                23.18±5.751                                   11.87±1.973\*   8.91±1.994     2.92±0.839
   College or above           24.51±6.237                                   12.34±2.216     9.35±2.127     3.17±1.012
  Father\'s education level                                                                                
   Middle school or below     23.01±5.227\*                                 11.93±1.631\*   8.71±1.927\*   2.81±1.025\*
   High School                23.12±6.241                                   12.03±1.920     8.94±1.825     2.90±0.954
   College or above           24.76±5.873                                   12.42±2.131     9.32±2.127     3.24±1.007

\*The difference between subgroups of characteristics factors was significant (p\<0.05).

The results of multivariate linear regression models are summarised in [table 4](#BMJOPEN2014005182TB4){ref-type="table"}. Students in Agriculture (B=−1.034, p\<0.001), Art (B=−0.763, p\<0.001) and Science major (B=−1.522, p\<0.001), from rural areas, (B=−0.213, p=0.039) reported a lower level of overall health-related knowledge compared to those in Medicine major and those from urban areas. Students in a higher year of class (B=0.418, p=0.024) and with a mother\'s higher education level (high school: B=0.372, p=0.031; college or above: B=0.914, p=0.024) experienced a higher health-related knowledge than those in a lower year of class and those with mother\'s education in middle school or below level. The predictors for each section of health-related knowledge are major, year of class and a mother\'s education level for basic knowledge and concept, place of origin and gender for healthy lifestyle and behaviour, and place of origin and year of class for basic medical skills.

###### 

Linear regression analysis (N=708)

  Predictors                       B Coefficient (95% CI)      SE       p Value
  -------------------------------- --------------------------- -------- ---------
  *Overall score*                                                       
  Major                                                                 
   Medicine                        0.00                        --       --
   Agriculture                     −1.034 (−2.593 to −0.725)   0.162    0.000
   Art                             −0.763 (−1.912 to −0.014)   0.144    0.000
   Science                         −1.522 (−2.736 to −0.023)   0.186    0.000
  Year of class                    0.418 (0.147 to 1.893)      0.173    0.024
  From rural                       −0.213 (−1.075 to −0.007)   0.107    0.039
  Mother\'s education                                                   
   Middle school or below          0.00                        --       --
   High school                     0.372 (0.097 to 2.143)      0.312    0.031
   College or above                0.914 (0.354 to 2.757)      0.379    0.024
  *Basic knowledge and concept*                                         
  Major                                                                 
   Medicine                        0.00                        --       --
   Agriculture                     −1.203 (−2.914 to −1.017)   0.173    0.000
   Art                             −0.967 (−2.142 to −0.036)   0.151    0.000
   Science                         −1.722 (−3.132 to −0.039)   0.194    0.000
  Year of class                    0.531 (0.316 to 2.174)      0.225    0.009
  Mother\'s education                                                   
   Middle school or below          0.00                        --       --
   High school                     0.421 (0.013 to 2.347)      0.347    0.021
   College or above                1.312 (0.736 to 3.125)      0.392    0.018
  Health lifestyle and behaviour                                        
   From rural                      −1.128 (−2.072 to −0.413)   0.534    0.001
   Female                          0.547 (0.239 to 2.074)      0.073    0.032
  Basic medical skills                                                  
   From rural                      −0.429 (−1.314 to −0.106)   −0.114   0.015
   Year of class                   0.517 (0.286 to 2.032)      0.143    0.027

According to the survey, the top three approaches to acquire health-related knowledge are through the internet, television and school-based health education programmes. The most desired ways to acquire health-related knowledge are school-based health education programmes, internet and health-related lectures.

Discussion {#s4}
==========

In this vocational college student sample, only 1.4% of the students achieved an adequate level of health-related knowledge based on the national standard criteria. For the questions in the questionnaire, the correct rates of the questions in the questionnaire are approximately 61%. According to the multivariate analysis, major, year of class, place of origin and a mother\'s education level are significantly associated with health-related knowledge in Chinese vocational college students.

In our survey, we used almost the same questions (with some modifications on formatting only) from the Chinese Citizens Health Literacy Questionnaire.[@R16] Therefore, our results are comparable to those from the national survey in China. Compared to the prevalence of adequate health-related knowledge among the 15--25 year age group population (8.4%),[@R18] the prevalence of adequate health-related knowledge in our study sample is only 1.4%. By looking at the subsections of the health-related knowledge survey, the students show a lack of understanding of basic knowledge and concept (3.7%) and healthy lifestyle and behaviour (13%), and a relatively acceptable level of knowledge of basic medical skills (35.0%). The difference should not be due to the variance of age between the two samples, because the health-related knowledge score was found to increase with the year of class. The lower percentage of adequate health-related knowledge in our sample may be because the college students in this study were from vocational colleges which usually recruit students with lower scores in the examination of high school graduation or a lower Grade Point Average during high school in China. The level of knowledge is lower for vocational college students than for students from regular colleges and universities. A study based on a survey among Chinese ordinary college students reported that approximately 38.4% of the students had adequate health-related knowledge and skills.[@R14] The percentage is much higher than that in our study. However, the questionnaire in this study is not the same as ours. In another survey based on college students in Beijing, China where many highly ranked Chinese universities locate, the proportion of students with adequate health-related knowledge is 24.8%, and the percentages are 41.8%, 13.4% and 73%, respectively, for basic health knowledge and concept, healthy lifestyle and behaviour, and basic medical skills. This survey is based on the same questionnaire as used in our survey, and the health-related knowledge level is obviously higher than that in our study.[@R19] Therefore, the health-related knowledge in vocational college students in China is at a warning low level and needs to be significantly improved.

Major, class year, place of origin and a mother\'s education level are predictors of health-related knowledge level in our vocational college students. The findings are consistent with those in Zhao and Zhang study.[@R20] For the health lifestyle and behaviour section, female students reported higher scores than male students, and this result is consistent with that in the survey among Beijing college students above.[@R19] In our study, students in Medicine major have the highest level of health-related knowledge. This may be because medical students have a training background in health and medical knowledge and skills and they may have more chance to touch health knowledge and concepts than those in other majors. However, this inference cannot be assessed by our data due to the study design. The level of health-related knowledge is increased with year of class, which meant that education during college study might improve the health-related knowledge level among students. Therefore, health education and promotion programmes are warranted to be developed among vocational students in the campus. More attention should be paid to students coming from rural areas, where health education is usually inadequate for residents. According to this study, the mother\'s rather than the father\'s education level is positively associated with the level of health-related knowledge of college students. Mothers may play an important role in delivering health knowledge and skills to their children. Health education and promotion programmes might be warranted for mothers, especially for those with a low education level.

The results of our study should be interpreted in the light of several limitations. First, the cross-sectional design limits the ability to conclude a casual inference. However, most of the predictors included in this study are factors that have not changed over time, and thus the possibility of inverse causality is extremely low. Second, our survey was conducted among colleges only in Nanyang City. Our results are not representative of all vocational college students in China. In addition, we only measured one aspect of health literacy (health-related knowledge) in this study. More dimensions of health literacy are needed to be included in future studies. In the end, the survey was based on self-reported data. Although the data were collected by experienced trained interviewers and the quality control procedure was used throughout the data collection and entry, we have no ways to control the potential information bias from students. This study has several strengths. First, the findings of this study added evidence into the limited literature on health-related knowledge among vocational college students. In addition, the sample size of this study ensures the statistical power to draw conclusions. We used a multistage stratified cluster random sampling method in this study, and thus our results could be circulated among all vocational college students in this city.

Conclusion {#s5}
==========

The level of health-related knowledge among Chinese vocational college students is extremely low. Major, year of class, place of origin and a mother\'s education level are the predictors of health-related knowledge in this population. Health education and health promotion efforts are encouraged to improve the health-related knowledge level in this population. Attention and efforts to improve health-related knowledge of Chinese vocational college students who come from rural areas, whose mothers have a lower level of education, who are in non-medicine majors and during the first few years of vocational college is warranted.
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